
TITLE: Manufacturing method of insulated gate type semiconductor device such as. 

TFT - involves carrying out laser annealing of amorphous Si film accompanied 
with polycrystalline process to obtain poly Si film having predetermined surface 
roughness 

PATENT-ASSIGNEE: SHARP KK[SHAF] 

PRIORITY-DATA: 1997JP-000271 7 (January 10, 1997) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 10200120 A July 31, 1998 N/A 007 H01L 029/786 



APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP 10200120A N/A 1997JP-0002717 January 10, 1997 

INT-CL (IPC): H01L021/20, H01L021/304 , H01L021/336 , H01L029/786 
ABSTRACTED-PUB-NO: JP 1 02001 20A 



BASIC-ABSTRACT: 

The method involves forming an amorphous Si film on an insulated substrate (1). The 
thickness of the amorphous Si film is less than or equal to 100 nm. The poly crystalline 
process accompanied with laser annealing is carried out for the amorphous Si film to obtain 
poly silicon film. 

The surface of the poly Si film is made rough by polishing process. The roughness rate (Ra) is 
1 nm or less. The thickness of the poly Si film after polishing process is 30nm to 50nm. 

USE - In driver monolithic type LCD device. 
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ADVANTAGE - Reduces leakage current. Obtains superior TFT characteristics. Reduces ON 
voltage of TFT. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To make a device strong against injection of hot electrons and 
reduce leakage current by providing the process where a surface irregularity of poly Si film is 
reduced with the polishing process after laser annealing. 

SOLUTION: An amorphous Si film is formed by 1 0Onm or less on an insulating substrate 1 , 
then it is annealed to provide a poly Si film 2. Then, the poly Si film 2 crystallized by laser 
annealing is polished to flatten its surface. Here, the film thickness of the poly Si film is 30- 
50nm, while an average roughness of surface irregularity 1nm or below. Then, the obtained 
poly Si film 2 is etched to form a desired island, with a polv Si film 2a, after polishing, formed. 
Thus, the electric field concentration on a polv Si surface is reduced by flattening the polv Si 
surface, making it strong against injection of hot electrons to a gate insulation film, so a 
leakage current is reduced for a TFT of high reliability. 
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